Detection of subunit interfacial modifications by tracing the evolution of clamp-loader complex.
The archaeal and eukaryal clamp-loader and clamp proteins were investigated with the evolutionary trace method. The molecular phylogeny of the proteins suggested that the hetero-pentameric complex of the archaeal clamp-loader with two subunits (RFCL and RFCS) was not a preserved ancestral type, but a degenerated version of the eukaryal complex of five subunits (RFC1-5). The evolutionary trace of amino acid replacements during the course of subunit differentiation revealed that the replacements had accumulated preferentially at the subunit interface regions. Some of the interfacial modifications that might be responsible for the specific interaction between the subunits were conserved in the current complex.